Correlation of intracellular and extracellular calcium ion concentrations with synergy between 1,2-dioctanoyl-sn-glycerol and ionomycin in platelet arachidonic acid mobilization.
The potentiation by 1,2-dioctanoyl-sn-glycerol (DiC8) of ionomycin-induced platelet production of 12-hydroxy-5,8,10-heptadecatrienoic acid (HHT) and 12-hydroxy-5,8,10,14-eicosatetraenoic acid (12-HETE) was investigated in correlation with extracellular Ca2+ concentrations and increases in [Ca2+]i, as detected with aequorin and fura-2. Extracellular Ca2+ concentrations greatly influenced the production of arachidonic acid metabolites induced by DiC8 and ionomycin, while that induced by ionomycin alone was minimally affected by variation of the extracellular Ca2+ concentration. In the synergy between ionomycin and 20 microM DiC8, the optimal concentrations of ionomycin shifted from high to low with increasing concentrations of extracellular Ca2+, suggesting that there might be a range of optimal [Ca2+]i for the production of the arachidonic acid metabolites. This hypothesis was confirmed by simultaneous measurements of [Ca2+]i increases, and the production of the arachidonic acid metabolites. With the aequorin method, the optimal concentrations of [Ca2+]i fell to between 10 microM and 20 microM, and with the fura-2 method, it fell to between 800 nM and 1800 nM. Direct measurements of [14C]arachidonic acid release suggested that the DiC8-potentiated production of arachidonic acid metabolites induced by ionomycin was attributable to increased arachidonic acid release. Since ionomycin and DiC8 induced relatively low levels of phosphatidic acid production, an indicator of phospholipase C activation, it was suggested that the increased arachidonic acid release was largely dependent upon phospholipase A2. Synergy between DiC8 and ionomycin was also observed with aggregation and serotonin release. Aggregation was induced by lower concentrations of ionomycin, and appeared to be more dependent upon extracellular Ca2+, while serotonin release required higher concentrations of ionomycin, and variations in extracellular Ca2+ affected the response minimally. These findings suggest that the mechanisms underlying the synergy between protein kinase C activation and Ca2+ mobilization differ among the three functions evaluated in this study.